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(57) Abstract 

PROBLEM TO BE SOLVED: To reduce the 
manufacturing cost of a heat storage tank by eliminating 
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SOLUTION: The density of a first valve body 119 is made 
greater than the density of the cooling water, and the 
density of a secondary valve body 120 is made less than 
the density of the cooling water. As a result, a first 
and second valve ports 119a, 120a (an inlet passage 
118a, an outlet passage 116b) are opened by the 
dynamic pressure, when the dynamic pressure exerts on 
the first and secondary valve bodies 119, 120 and the 
first and second valve ports 119a. 120a (the inlet 
passage 118a t the outlet passage 118b) are closed due 
to its own weight for the first valve body and by the 
buoyancy for the second valve body, when there is no 
dynamic pressure. Therefore, since the electrical valve 
can be eliminated, the manufacturing cost of the heat 
storage tank can be reduced. 
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[005 1] CtLtcJ:*), |2^>y24 O^ftBLT 
J%*P*^aEiii-*i:. fgl##l 1 9 0T^ffltci!iEt7& ? 

Lxm 1 119a (efcAiift 115) # 
ffi< 0 »2^>y2 4.0**f?Jhi-& t." ^l#ft 

1 1 9<^T*«J^I6a3l^fflL«r< ^^C0T% [112(C^ 

»l##i 1 9**ittr <t d^T^fiiJtc^iSL 

[0 0 5 2] 4i5. |l#P119a«l #^ 1 1 9 
tcj: i9HC^fL^ffitci5V^T(i. » 1 1 1 9tf)§ 
aS^iHTtccogfitci^ffi^HJ: 1 8 a 

(lgl#P 1 1 9 a) Chti&CDX, i;lLAaftl 1 
8 a (flfP119a) «:tt*UH t4it^f§ 
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[0053] t tz. 120 f±atmii^ i i s b zmm-f 

*3*«O»2##T**0, -Of£2##l 2 0(4. ^ 
**CJ:4^Ka±0»EE**±*«^t>*2##l 2 0 

7EJE*?iio<h §u«iS£ffiiiK 1 1 8 b*BBt*J: 

[0 0 5 4] ^2#ftl 2 OtZct 

ti&m2ftn 1 2 0 aCO^PSd 2 *^2## 120O 
»StttD2J:N^< LT^2#*1 20^S2#P 

1 2 0 a 4 *) T^fflUEfii-* £ £ 4 %2 ftfo 1 2 io 
0<O&m*ft2$&<Dmgt£t)sh2< (Jtffi=0. 9 8) 

[0 0 5 5] ZtllZ* *K ^2^>7 P 2 4 O^rait 

*2##i 2oo±*«^»je** 

^ffifltC^«jLTfS2#P 1 2 0 a (SEffiiiK 1 1 8 b ) 
3& f H<o *2*>^2 4 0rt*f£jL1-*£, ^2# 

TfiirXolz^ #*UJ: »}»2##: i l 2 0^±Mlt:#|i 
ITS2#P 1 2 0 art*l3i t<b*t*o 20 
[0 0 5 6] B*K. !2#P120a (StffiSK 1 1 

8 b) zmczij mr. ^^^m^tn^o ) 

14. ^ 2 1 2 0 ^ ^ip* <h (7) tgf i: J: ^ ^ 
Or. J t<DfflftJj\*<&-?l,i>±& < *v>3&*. S2#ftl 

2 0(4. Wft* 1 0 OrtttOfflffiSKJ: *)^£-f£ 

a^watu-toT. i o ort^ofiTK^AtL 

[0057] **iiJB3K-c*i, amass i 1 8 b 

i4. B&f&E^fRl^S^^itiiKgH 1 8 e <bf5&7k¥?j 30 
ft Ugtf 1 1 8 f tm~t 4 3 i:lftLt^ 

^Hi:, ^2 12 0 (^2Wl20a) 14. 
f&ttiiB&SM 1 8 e tfrW-M&Ul 1 8 f 
EB3*LTv**«rc\ ttEE^J: >}»2#flci 2 O^T*" 
«U»»LfelRU, *2#ftl2 0i:J:i)*¥M«l 
1 8 f oag&^^ti^>i5^tt^*^o 

[0058] *zx\ ^nmmmxu, &aaftm 1 

8 e i7MFJi!&ffil 1 8 f t^ftSaiJ: 0T*li:»2 
##1 2 0 ^rilX^^^>lH]4^U^A,^fi|X^S!S 1 1 8 g^I5 

[0 0 5 9] 12 1li»2##12 0^g«/M 

rffil 1 8 dfflKffi*i*Cli:*|»jt^*»;K co 
#M K3S*tr£>* 0 

[0 0 6 0] H^ic. #j|J£^l!ri4. 1 9. 

1 2 0 li^K E P DM (jc^ b > . -/n tf p > . yx y 

r^ffi£^fc<bii;rv>*o 

[0 0 6 1 ] *HJS^ffi^«4^tp*@B^ftKf 
[0 0 6 2] 1 . K so 
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Z<D^~ K<4, x>y>2 0 0**»LWi|-C* 

or. -x->v>2 o o^^ffiffii-^^tp^oa* (fgi 

fflJS-ir>*'2 5 l^SK) Tl^fiKTofillOi: 

[0 0 6 3] *#WtCI4, $&2#>72 4 0 
£C<hi::4 V)iz>V>2 0 O^^itmL^iiSaOi^iPTlc 

M00 (*>**#i i 0) (c^x.^, 0 
[0 0 6 4] 3f5eia*To ^14, x>y>2 0 0 

*oT. #H*feJfcg!rii, »8 0tt*io 
[0 0 6 5] 2. K 

^^-Klt >*> 2 0 0O&I&^U||fi : £*L& J £ 

-Ktiot, JM£#H;:i4. ji>v>2 0 Ocotelfttl^ 
«FU»2#>y2 4 0^«ffl^«iOTi)^ o 

[0 0 6 6] £*U::J:»K 2 0 OrtKfSfiBf 

K^tL/ii^Sco^iP7K^>> r >2 0 OKtfcjj&^ft&o 

O 

[0 0 6 7] ttz, *~m^<ommmmmz$>^xi±. a. 

[0 0 6 8] 3. K 

.TO^E-Kli. x>y*>2 0 0^ilLtv^^jT*$) 

or, sst^ >^ i o o^ibS£mi-s?&*n*ojajK (fg 

2 2 5 2 OftttlfiS) T 2 ^0f^fiJST o * 

*tt«rofct#, »2#>-/2 4 0 £{fih <9r 

* & o 

[0 0 6 9] CItUCJilK SS^- K^tcjfcv^r. 3& 

1 o ortnisif s^tr j.> v> 2 o of*i 

v> 2 0 0O««ate*S^HiSji-t--6C:i:^-Cg^ o 
[0 0 7 0] £i3, KO^^f, i9J<bi&*fc J: 9 

(I. ? y>7^W 1 1 0(O§m(4, x>y>20 ortn# 

iii-^-^^r^^o 

[0071] eg^n, i> v> 2 o o^oitm-r^^ai 

[0 0 7 2] 4. K 

^^6- KJ4, x>y> 2 0 0 ^lh Lrv^ ^ ^ \Z%^ 
ZtlZ>i><DX^ ftfttt^Ji. i>v>»ih«FHt4»2*" 

?&in* tor* *o 

[0073] -kiz^ *xtt§io#a*^^ 0 

[0 0 7 4 ] 3jc*ifc««»cj:*ttf, *1 , 2*^1 1 
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9/ 1 2 oizftm-t&Wifcnmmizxox&i, 2#p 

119a, 120a (^AilES 118a. sfLtttaift 1 1 

8 b) ifflm-tz<Dx^ i o oizigi&x-rz 

1 0 0(7)S®II*fiit4^t^-C^ o 
[0 0 7 5] itz. 1 0 0**R*t<b*ifc*2 

^72 3 0^»7yx-^ 2 1 0 <7)f^#^§tt & - k & 
< . ^Sii^icitSM*cSiao?&ffep**ai>i/> 2 0 0 

[0 0 7 6] k^^>r% ?y?iffo \ i oii»niM3:K« 

i i zTSLim2'U'fmti 1 4 5sms»ifc^^* 
#1 i o<Dmum tn±. ? > ? ftmmf&m (M^ 

1 1 ri^oSfc&ate* >^## 1 l OOPffi^^o&St 
[0 0 7 7] — * >^l$i 1 ortOfiTMi. i^K 
**#1 1 0OT#1fflli£\ \ 1 OFWOS. 

l 0 rtttoiSS^/h £ < **T#«fflU* >^ 

1 oopafcRtttu*. isscifts^et^sv^v 

1 0*>PffiKi3it&* >**ftl 1 OrtWS 
£fflfaj-r&^£^-c§. * y?^fci 1 oo«i£i±£|fij 

[0078] 2 nmi&m m 1 sanjujB-cii, » 2 

Ttf&6^)-e*ofc**, S5 2#ftl2 0(:^fflt-5IE 
fc*2*H*:i 2 0Uftfflt*»*tOft»)^i;J:^ 

2 1 2 0 a*jR*flSB 1 1 8 g t xTtfh-f. m 5 u 
^i- £ 7 fc. *¥a£&as 1 1 8 f tc^-r^^i 
Kffl*tl 2 1<7)3S5» i:eiLTLI^ftL#*^ 0 
[0079] fit, fg 2 1 2 0 J&**¥a«&« 1 1 4 » 
8 f Kitl£-t-&«fl: K»#l 2 tc&K 

-T£<h, i2^#l 2 0 (l^v>T^ai7KifLtt^^tl-2» 

[0080] fi-c, *mmm-?&, i6t:^t 

1 1 8 e <h*¥iiS&£K 1 1 8 f <h<D«^ 
ffi£»A, 1 8 f iRttflJlCJ&WSK 1 1 8 

gSrlStt^k fc *>tc. ^2^fftl 2 OUftffli-^lftJEU 
<£ *) m2ftfc 1 2 0rt*JK#iffi 1 1 8 gfiBC^firta-J: 9 
fc-r-^ffi l l 8 h Sr*i"^*M KSB 1 1 8 j 
&<7)-C£>£ 0 50 
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[0 0 8 1 ] ZZtllZ <t *K ^2##1 2 0Ki3^T?££P 

4>»*«fit**;fc£ < 4oT Li 9 *l»Jh-CS*o 
[0 0 8 2] (»3HJS«ffi) ±%0?OfeJBl(-Ctt. $ 
2 1 2 0 l±, 9 V> * V ^^1 18 f*J<7) 

StHMl 1 8 bt:EISgiitv^:^ #*J6JI5Slli. 
17, 8tC^i"J: »2#frl 2 Oli. Z/ttHii^^ 

9^^>^^1 1 0rttcfJBi-*«2^<-f7 p S5ttl 1 

[0 0 8 3] CtUiJ:*), JDUAffl 1 8 g^^ik^^- 
ttfX^&t t itC. 1 8 «vhSKi-££ 

[0 0 8 4] g 2 ygB*t i i 4 (atmaK) 

OHS2#P120 aaci f «2#Pl 2 0 a J: 
P 1 1 6 m (Jtfrffl) CO/^S d 2 (i, %2 frfc 1 2 0 <D 
EStftD2J:*)/h?<, H*2#P120aay f * 
2#P 1 2 0 a <£ V>7 1 1 8 ffl (T*«) <T>K 

Sd3it ^2#frl 2 0cOtgtl-+ftD2i:^^§<^ 

[0 0 8 5] tfz. m2^^i^mil 1 4 ^COT^T 

«jB«icjBjat**Lfc»*it« (ia**ro ) 

?\ 1 8»c«jaE*ttfc«fat« (HjF*ro ) \z*V5L 
trZt f,zx ty'^VJ>y 1 1 8 CS^^nti^o 
[0 0 8 6] cKDfzft^ m2#>72 4 0^SiLt» 
2#*1 2 0 uaaE^ftffl Lfcfc §^ti> Emi^-rj: 
1 ^2#Q120 afrb'^y 1 1 8« (T^ 

ffll) U[Sl^9^in7K*i> H2#ftl 2 0<7)^ffl^i/lLnT 
S^/^yg|5 1 18dfflJU8En^o H^tc. H7ti^2 
^°>y2 4 O^MLtil, 2##119, 120U 
i»)^01 19a, 1 2 0 a^DibtL^^jl^^-r 

[0 0 8 7] (« 4 *H*S^» «i. 0 9 (C^ 

1* «t 9 tC»Aa» 1 1 SOSEffiP 1 1 5 affi^UitmP 

i 1 5 afrbfam^&ftmfcim^z^&ffi^mii 2 
2*t$>i l iz>tti>\ l z, z\<nm$zmt 1 2 2 ta^»i»jh« 

1 1 7 t U^i:t-MIL^4OT*^ 0 
[0088] - - r% 1 2 2 ii. ^mp 1 1 5 

afrhffifc^mZmXtziiLWlZXffi.lhn 1 1 5a<h*f[S] 
i-^ig^§|Sl 2 2 a. acfJgffigSl 2 2 a^^ot 
SSttiP 1 15al (T^ffl) lz}£lf2>tti>lZ^ gsmp 

1 1 5 a^^»f^ffi«:HST^:fi[aicrgLmP 1 1 5 a 

o^a^s^iKoratasp i x i 5 a £ 1 tz&tf 

hti&mftU 12 2b *#f^tOT> ^rtSR 122b 
1 1 7^igtte>tLTV^ 0 

[0 0 8 9] 4^. ***«I!ITJ±, igfifSBl 2 2a 
(i, ^ 1 1 1 9 ^SEffip 115a 0r3e"+ttJEl± 
Sttt^C^^Kih-r^x h 7/*ttfg(>tLtv^ 0 

[0 0 9 0] *Htt?g]ROi|#flSS:5E'<-6o 
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[0 0 9 1 ] &?&?>?<D&i§Ll&jj&m#>2> 
[0 0 9 2] L^U BBPB**/hS <i-&fc, 

»-&l»it«l 1 7UK»t&fL^l 17a^ 

[0 0 9 3] £*UC*fL"C\ ***fc««|Ttt. iSKSm 
2 2 a&tfSErtWl 2 2 b*«4*37y«0»*» 
*t 1 2 2rt*aEffiP 1 1 5 afi^U^tt^ttTV^CO-C. 
^Pl 1 5 a*?>±*«Wfil»t'C»fflLfc*ao*:S 
^««tt, jSKffil 2 2 aK«£LT*<D»a*|fil*»fr 

9 0° (EffiLfcflL Xn«12 2bi:J: 

Lfcttffi"Cfi-&|»jh«l 1 7(DTJflUI5o 

[0 0 9 4] U:^ot, ±*.^***«**-teiais* 

SEffiP 1 1 5a^t)ffia<0*§^ 20 

t\ S»^>^ 1 0 0<^SSl£JiIfiI±?tSii:^t 

[0 0 9 5] Ztz, mtHUl 2 2 bl±. g£mP 115a 
^»«£«K«oTaEttJP 1 1 5a^l^^ tcl£tt 

btix^z><ox, mmni 1 5 a^»«^«icftor 
witter >?*t&\ i onntt&fctmwztixLii 

[0 0 9 6] (ft 5 HjfcJBS) *H*«ffi«±. B10U 30 
X »2#P120a<^H»2##120^ 
|2#ftl20^2*P120a^ 
araaafcl-iJiO*** (##$S|S) 114a, 114 
bi&lftzi><DXi>2>o 

[0 0 9 7] 4: is, HI 0 (a) T-(±ft2##l 2 0 ** 
3**-C**<0"C, #J^1 1 4 ai±3*ffittKjgJKS*l, H 

10 (b) T*(ift2##:i 2 O^nJtttr**^-^ * 
ffil 1 4 alin«-r-/<tt*C»**^T^&o 

[0 0 9 8] 4:Htt«fl|O4»ft«2^« 0 
[0 0 9 9] ft 2 ## 1 2 OK J: ■) ft 2 /<>f :/« (8t# ^o 
iiSS) 1 1 4* f Ki:^ix/^jgtci5t^Tli. 

ioo {9 >^as i i o) rtofBti±g5 2^>r yg& 1 1 4 

OH*2##12 0#«»i--S«fl[ (#P 12 0a) 

[0 10 0] LfcjFoT, **ifc»SRorfc ft2# 
ftl20i:|2#P120a fc**ffi«Mrr* «t n &#ffi 

(#^S:as) 114a, 114 bfcBMtfttf, ft2## 
1 2 0* f «»"r*S8fl[^ffi«*«i»*LT»IBfe^>^ 1 0 
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[0101] #& 114a. 114 b<DJg;ftii|g 

1 0U^§tL/c?gttlcR^Sii&feco*CJ±3&<. ft2# 

[0 10 2] (-E-OflbO^JSJBSS) ±*OHJ80gffi"C 
li. ftl, 2##1 19. 1 2 OSrrfA (E P DM) M 

[0103] i 7t, ft K 2 ## 119, 120 (OJfm 

[0104] ±M<n%wg&mx\±. 

1 l^>fr«#l 1 3CJ: *)J&]$LZtitz9>9 

#lfcl l OORjpgB*** yp^ifri lOOTM^t 

<. PSx-tf^vV^ 1 1 8»^>^*ftl 1 0<7>H3 
P«B£*>*;£ttl 1 0Oi*ii:EtLtUv^ o 
[0 10 5] Ztz. ±&<Dnffi&mXte. i$m*tm 
1. 2#ftl 19, 1 2 0 fcO*g^£fiJfflLT»IEri* 
#r^JE£*Sj<7>i #KiKftai»£Hi;& J: 9 
»Kt»|fi]f &**ft K 2#*119, 12 0i:(^ffl 

SM* i:J:^Ai:OS!i^v^;j:») StffraB t IPS ffl-T £ J: 

[0 10 6] ififcj: 9, i££P7|c£ft 1 , 2##1 1 
9, 1 2 0 tO«KS*Wffli-*-i:&<SE#aB«:IB 

[0 10 7] »*p*i:ft 1 . 2#*119, 12 

m^v ^*®.^*y^xvtfcm&zmmi- % ^ta 

[0 l 0 8] ±aoHJS^!8t?Ji, SEAattXW 

ffimm&nm^izftfcmmztix^fztf, \i*-?tLfr— 

[ 0 l 0 9 ] i fc, ±^OHJS^jgT-ii. ft l , 2 ##: 
l 1 9, 12 0li*t:EPDMST**o^^ ftl. 2 
##119. 1 2 0lim^>3£SSr*i-& (><7>-C*tL(f 

[0 1 10] i/j. ftl, 2#{£l 19,12 0<DJfm 

i±4<, r«jk. Rttjg, ®m^(D*<Dmmx$>^ 

[Hi] *«Wofti|ltfi?gffi^ff*»tP7kiaKo«5S: 

[0 2] *5tw<om \%mm\zft&^&9y?<nm& 
mxhho 

[13] #«9JOft 1 H*»ffiU«-6*Jft^ 
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S ft Z> i£^rS^Klh«CDIE® m~C$> & o 

[H4] *«W^»l*ifeJ&S8^«**jWfe^>^^i5v^ 
T. *»**«8tiiLfci:SottK*:*i-«S5:ia-C**o 

[H5] **iHO*2||Ji0ga8U«-6*»^>^O«!i* 

[116] *«WO*2^MBi:«4*»^ 

[0 7] *«WO»3l6*««KiS*»»^>^^«3* 
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[19] **Wo»4Htt»»u«-6*jBL^>^^*S: 

[mi o] *fkm<n#5fktmmz%&mt&9>*<om 

1 1 0 — 1 1 8---/^v>^' 
ff) . 1 1 9-*l#Mfc. 12 0-*2##o 



[HI] 



[H3| 




230 




| E>G [ — 2S0 



117 



[92] 



ims) 



116 



114 



116 



114 
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[118] 




118d 118b 



118 



122b 




111 (110) 
112(110) 



[SI 0] 





(a) 



(b) 
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